Introduction
The LHCb detector is a single-arm forward spectrometer, covering a pseudorapidity of 2 < η < 5. A full detector description can be found in [1] . Providing a good decay time resolution it is especially designed for measurements of B meson decays. Due to its high muon identification efficiency of 97% and the good trigger efficiency of 90% for di-muon channels it can also improve measurements of B decays containing charmonia in the final state. Some of these decays are especially important for CP violation (CPV) measurements and for probing physics beyond the Standard Model (SM). In the following some results of measurements of B-mesons decaying to charmonia performed at LHCb are presented.
Branching ratios of B → ψ(2S)X and B → J/ψX decays
The measurement of branching ratios of B-meson decays into two-body final sates containing a charmonium resonance is interesting to probe charmonium properties and can open the door for new CPV measurements in the neutral B system. LHCb has measured the branching ratios of B + → ψ(2S)K + relative to B + → J/ψK + , of B 0 d → ψ(2S)K * 0 relative to B 0 d → J/ψK * 0 and of B 0 s → ψ(2S)φ relative to B 0 s → J/ψφ [3] . The decays were reconstructed in the decay modes ψ(2S) → µ + µ − , J/ψ → µ + µ − , K * 0 → K + π − and φ → K + K − using 0.37 fb −1 of data collected at the center-of-mass energy √ s = 7 TeV. The event yield was determined from maximum likelihood fits to the invariant mass distributions of the selected candidates. After correcting the yield for the detector acceptance and subtracting non-resonant contributions in the φ and K * 0 modes, the relative branching ratios are measured to be
where the third uncertainty is the uncertainty of the relative branching fraction of J/ψ and ψ(2S) to 
The dominant contribution to the systematic uncertainty is the knowledge of the ratio between produced B 0 s and B 0 d mesons,
. The main systematic uncertainties of the measurement are introduced by the choice of the mass probability density function (PDF) used in the determination of the event yields and by the correction for the geometrical detector acceptance. The obtained result is more precise than previous measurements and consistent with theoretical SU(3) expectations. s -B 0 s mixing followed by a decay and the direct decay amplitude into a common CP eigenstate gives rise to a CP violating phase φ s which is important for probing physics beyond the SM. φ s was measured at LHCb first using the decay channel B 0 s → J/ψφ [7] and then using B 0 s → J/ψf 0 (980) with f 0 (980) → π + π − [8] , which is a pure CP eigenstate in contrast to B 0 s → J/ψφ . The measurement therefor does not require an angular analysis to separate the different CP components and is thus complementary to B 0 s → J/ψφ . Following up on this it is of intrerest to probe the possibility of using a wider ππ mass spectrum and including more final states for the φ s measurement.
To use the decays for the determination of φ s it is necessary to determine the CP content of the B 0 s → J/ψπ + π − decays. 1.0 fb −1 of data is used to perform a modified Datliz analysis to measure the B 0 s → J/ψπ + π − branching ratio and its resonance structure. The invariant m J/ψπ + π − mass distribution of all selected events is shown in figure 2 , containing 7598 ± 120 signal candidates. The probabiltity density functions for the Dalitz analysis describes the square of the invariant masses m 2 (J/ψπ + ), m 2 (π + π − ) and the helicity angle θ J/ψ of the J/ψ for different resonances that could be present in the selected π + π − mass range. The data is fitted with different combinations of interfering resonances plus an additional non-resonant component. The projections of the best fit are shown in figure 3 . A significant presence of the resonances f 0 (980), f 0 (1370) and f 2 (1270) is found. Taking into account their spin structure and the non-resonant decay the fraction of B 0 s → J/ψπ + π − decays with odd CP eigenstate is determined to be 0.977 at 95% confidence level. The branching ratio is measured relative to B 0 s → J/ψφ as
where the main systematic uncertainties arise from the difference in particle identification efficiency for pions and kaons. More details of this analysis can be found in [9] . The dominant systematic uncertainty arise from the angular acceptance correction and the description of the angular distribution of background events. It is the first measurements of the K * 0 polarization fractions in this decay chanel. The polarization fractions of the B 0 d → J/ψK * 0 were measured as cross-check and agree with previous measurements. More details can be found in [11] .
Conclusion
Some results of LHCb's broad analysis programme with B mesons decaying to charmonia are
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B meson decays to final states containing charmonia at LHCb Christian LINN presented. Branching ratio measurements of B → ψ(2S)X and B → J/ψX decays were performed with better precision than previous experiments. The polarization amplitudes in B 0 s → J/ψK * 0 decays were measured for the first time. The decomposition of the resonance structure and the determination of the CP content of B 0 s → J/ψπ + π − decays allows to use the decays for the measurement of mixing-induced CP violation [12] .
